Although the relationship between the aboveground net primary production (ANPP) and speciesdiversity (SR) have been widely reported, there is considerable disagreement about the fitting patterns of SR-ANPP, which has been variously described as 'positive', 'negative', 'unimodal', 'U-shaped' and so on. Not surprisingly, the effect-factors including precipitation, aridity index and geographic conditions (e.g.,altitude, longitude and latitude) on ANPP and SR continue to interest researchers, especially the effects at high altitude regions. We investigated ANPP and SR from 113 sampled sites (399 plots) across alpine meadow and steppe in the Tibetan Plateau, which included Tibet, Qinghai and Sichuan 
INTRODUCTION

54
Scientists have assessed the variation of grassland vegetation via remote sensing data, combined 55 with field investigations, and explored the relationship between grassland and long-term 56 environmental change (Roa-Fuentes et al., 2012) . Although NDVI (Normalized Different 57
Vegetation Index) across the Tibetan Plateau shows increasing values due to global warming, 58 different types of grasslands have different degrees of degradation, such as alpine meadow in 59 area of the Tibetan Plateau is 2,400,000 km 2 . Fig.1 Academy of Sciences). For each location, three samples of 50cm  50cm were randomly 97 selected to investigate the height, cover percentage and number of species, the raw data for species 98 diversity. The number of species in the samples was recorded, and the clipping method used to 99 measure the aboveground net primary production. Three examples of aboveground net primary 100 production were dried in an oven at 80°C and then weighed. 101
Simpson's diversity index is used to indicate the  diversity of biodiversity, which focuses 102 on the species number whining-habitat regional scale, and is calculated as (Vujnovic et al., 2002) 
RESULTS
110
Variations of vegetation production and diversity in alpine steppe and meadow 111 Fig.2 shows the results and range of aboveground net primary production and diversity in alpine 112 meadow and alpine steppe. The mean value of ANPP in the alpine meadow is 143.15 g m -2 , which 113 is higher than the alpine steppe with a mean value of 55.81 g m -2 . Otherwise, the range of both is 114 similar; the domain of meadow is dispersed while that of steppe is mainly below 100 g m -2 . There 115 was a difference in the Simpson diversity index between alpine steppe and meadow, which is due 116 to differing species-richness and species-evenness. As for the content of ANPP, the species 117 diversity of meadow is higher than that of the steppe. The median of both is 0.75 and 0.565, 118 respectively, and the range of the second median is approximately 0.063. 119
Within each vegetation type, species diversity increased aboveground net primary production 120 (Fig.3) values of 240 g m -2 of ANPP and 0.75 of species diversity. In the low productivity sites, there was 128 no effect of diversity on aboveground net primary production. 129
Changes in vegetation production and species diversity along environmental gradients 130
To test whether moisture was the crucial environmental factor that affects the 131
productivity-diversity pattern in two vegetation types, we used partial correlation in SPSS to 132
analyze the relationship among environment factors, as shown in Table 1 . As a result, annual mean 133 temperature has no significant effect on aboveground net primary production and diversity, except 134 to show a significant negative relationship with aridity (R 2 =-0.38). In addition, latitude shows a 135 positive effect on community production (R 2 =0.42) but not on species diversity. Hence latitude 136 and temperature are excluded in the latter research. To summarize, longitude, precipitation and 137 aridity performance have a positive affect while altitude shows a negative influence on 138 aboveground net primary production and diversity. 139 is approximately 310mm and 28, respectively -after which ANPP decreases as precipitation 146 increases and aridity rises. As a consequence, the peak of ANPP is 120 g m -2 in steppe. What this 147 means is that too much precipitation has no positive effect on aboveground net primary production, 148 as a ratio of evaporation and precipitation. Nevertheless, the relationship between ANPP and 149 precipitation is positive across the Tibetan Plateau. Within the range of 0-150 gm -2 , the appropriate 150 precipitation is 420mm, which is below the value of alpine meadow but above the alpine steppe. 151
In terms of aridity, the feasible value is 42, which is close to the value of alpine meadow. 
. As for the alpine grassland in the 158
Tibetan Plateau, the positive relationship between ANPP and longitude was insignificant when the 159 value was 100 of longitude. Different results of aboveground net primary production between 160 alpine meadow and steppe is significant. The range of altitude in meadow and steppe is 161 4700-3500m and 5000-3700m, respectively, and many samples were located in high altitude 162 regions. It is worth noting that the ANPP of meadow is more than that of the steppe at the same 163 altitude, especially under 3500m. The response of steppe to altitude was more sensitive than 164
meadow. 165
The impact of moisture on diversity differs from ANPP, because the fitting correlation between 166 precipitation and diversity is at the right of the unimodal fitting lines (y=221.43-232.20x+705.56x 2 , 167 R 2 =0.36, P<0.0001) (Fig.6 ) -which is to say, precipitation and aridity have a significant positive 168 impact on species diversity. Furthermore, species richness is more sensitive to high rainfall in 169 alpine meadow regions than in the alpine steppe. As the annual mean precipitation increased from 170 200mm to 400mm, species diversity increased from 0.25 to 0.75 in the steppe. 171 
Size of vegetation production and species diversity 178
ANPP and species diversity of meadow are both higher than those of the steppe, which shows a 179 correlation with vegetation types. At a low diversity value, many studies suggest that increasing 180 diversity is conducive to greater biomass production {Ram, 1989 #71}{Aarssen, 1997 #61}. In 181 general, many results conclude that this from controlled experiments, such as standards of 182 dominant species (Terheerdt, Bakker and Deleeuw, 1991) . In fact, at the same level of 183 aboveground net primary production, species richness of alpine meadow is more than that of 184 alpine steppe, owing to the different characteristics of plant species. For grassland across the 185 Tibetan Plateau, aboveground net primary production increased as the species richness increased 186 with a curve line. 187
In addition, different ecological communities are an important factor in the relationship 188 between biomass and diversity. In other words, different ecological system types have different 189 vegetation types, which indicate that species composition determines the aboveground net primary 190 production. What is worth noting is that species have not had a positive effect on biomass 191 production, even though it is a common negative influence of production on diversity in mature 192 natural systems because of competitive exclusion although not in the control of species diversity 193 (Grace et al., 2007) . As the results of this study show, when diversity increases to 0.75, the 194 aboveground net primary production shows a decreasing trend afterwards. Moreover, high 195 production in a community is more likely to result from containing productive species but not all 196 species (Aarssen, 1997). 197
Environmental gradient patterns of vegetation production and species diversity 198
For plants that are particular to biotic and resource conditions, classical niche theory holds that 199 species richness is controlled by local environment factors (Gazol et al., 2012) . Aridity is soil 200 moisture by another name, with an extremely significant positive correlation for precipitation by 201 0.89 (Table 1 ). The influence of precipitation and aridity on aboveground net primary production 202 and diversity is similar overall. The Tibetan Plateau was called "The third pole", with a mean 203 altitude of 4000 meter. Complex geologic conditions impacted the alpine steppe and the meadow, 204
and both changed in a specific range. This area, which has high rainfall, has high evaporation, 205 which is distributed in meadow vegetation in the center of the Tibetan Plateau. Nevertheless, 206 quantitative soil nutrients may limit the increase of aboveground net primary production even if 207 the precipitation increases -although this is not true for species richness because of the ecological 208 niche for moisture of various species. Because of drought-induced transformations in plant-soil 209 resources, high plant species-richness was promoted (Bloor et al., 2012) . In the alpine grassland of 210 the Tianshan mountains, rainfall in the early growing period and snowfall in winter play an 211 important role on plant growth (Li et al., 2015) . 212
Form west to east across the Tibetan Plateau, the annual precipitation increased as the longitude 213 from 80°E to 105°E. The relationship between longitude and aboveground primary net production, 214 diversity shows in the horizontal variation. In the vertical variation, altitude response is negative 215 for precipitation and temperature, and especially with annual precipitation. There is, however, a 216 different pattern concerning the effect of environment factors on aboveground net primary 217 production and diversity. Nevertheless, it is important to analyze the response to environmental 218 factors. Plenty of aboveground net primary production could ensure the development of livestock, 219 especially in winter when grassland resources are short. In recent years, with global temperatures 220 increasing, the annual mean precipitation has also increased, and extreme climate events such as 221 drought and rainfall influence vegetation. Normalized different vegetation index (NDVI) shows an 222 increased tendency under climate change, and the suggestion that grassland across the Tibetan 223
Plateau has degraded has been confirmed. On the other hand, species richness has an important 224 role in the ecological system, not only because of the natural gene pool, but also to strengthen the 225 region's capacity to adapt to the changing climate. 226
In addition, many factors should be explored through future research. Although the cornerstone 227 ecological theory holds that the number of species control the nutrient availability in a community, 228 there has been no effect of NO 3 -on distributive patterns of species diversity at the small scale 229 (Anderson et al., 2004) . In terms of plant production, light became the control element with denser 230 canopy (Eek et al., 2001) . Some studies have explored the various elements that effect production 231
and species diversity such as invertebrate herbivores (Brady et al., 2001 , Buschmann et al., 2005 . 232
Although grazing was another important factor on the variation of biomass and species diversity, 233 grassland degradation would be caused by overgrazing over the long term (Zhao et al., 2004) . 234
However, climate variables have less influence on biomass than biodiversity 235 (Bernhardt-Romermann et al., 2011) . Moreover, the influence of anthropogenic activity on 236 diversity and the characteristics of the natural community are increasingly significant (Webster et 237 al., 2002) . 238
CONCLUSIONS
239
The relationship between biomass and species richness is a topic of considerable interest to 240 environmental scientists. There are several traditional assumptions about the relationship, but we 241 cannot explore the internal mechanism of biomass and diversity by referring only to correlative 242 patterns. To be sure, the relevance model changes with location, and the relationship between 243 aboveground net primary production and species richness fits a unimodal model. Nevertheless, the 244 variation range in the alpine steppe is smaller than in alpine meadow. Thus, the relationship 245 between aboveground net primary production and species richness is non-linear: as species 246 richness increased, aboveground net primary production of grassland increased to 250 g m -2 , but 247 then decreased after that. According to the aforementioned results, precipitation, aridity and 248 longitude show a positive effect on aboveground net primary production and diversity while 249 altitude indicates a negative effect on the whole. Clearly, the response of alpine meadow to 250 environment factors is more sensitive than the response of alpine steppe. 251 
